CALCULUS Differentiability (III)

1. Analyze the differentiablility of the function repreented in the figure below at z = —1.
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2. Analyze the differentiablility of the function repreented in the figure below at x = —1.
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CALCULUS Differentiability (III)

3. Analyze the differentiablility of the function repreented in the figure below at x = —2.
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4. Analyze the differentiablility of the function repreented in the figure below at x = —2.
Y
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CALCULUS Differentiability (III)

5. Analyze the differentiablility of the function repreented in the figure below at x = 1.
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6. Analyze the differentiablility of the function repreented in the figure below at x = 2.
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CALCULUS Differentiability (III)

7. Analyze the differentiablility of the function repreented in the figure below at x = —1.
Y

8. Analyze the differentiablility of the function repreented in the figure below at x = 0.
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CALCULUS Differentiability (III)

9. Analyze the differentiablility of the function repreented in the figure below at x = 1.
Y
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10. Analyze the differentiablility of the function repreented in the figure below at x = —1.
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CALCULUS Differentiability (III)

Solutions: 1.
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li =0 li =0 li = 1l
lim (@) lim f(z) Jlim (@)= lim f(z)
.". The function is continuous at x = —1.
fi(-1)=—-00  fi(-1)=1 fL(=1) # fi(=1)
.. The function is not differentiable. There is a corner point at x = —1.
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li =1 li =2 li li
lim (@) lim f(x) Jlim () # lim  f(z)
.. The function is not continuous. There is a jump discontinuity at x = —1

.. Therefore the function is not differentiable.
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CALCULUS Differentiability (III)
3.
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li =2 li =2 li = i
lim (@) lim f(z) Jim f(e) = lim f(z)
.". The function is continuous at x = —2.
fi(=2)=—00  fi(-2)=-2 fL(=2) # fi(-2)
.. The function is not differentiable. There is a corner point at x = —2.
4.
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li =1 li =2 li li
lim f(z) lim f(2) lim f(z) # lim f(z)
.. The function is not continuous. There is a jump discontinuity at z = —2

.. Therefore the function is not differentiable.
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CALCULUS Differentiability (III)
5.
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linll_ flx)=1 liI?+ flx)=1 lil’{l_ f(z) = lir{1+ f(z)

.. The function is continuous at x = 1.

F) =400 fil)= oo

.. The function is not differentiable. There is a cusp point at z = 1.

6.
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li =1 li =1 li = li

Jim f(z) Jim f() Jlim f(e) = lim f(z)

.. The function is continuous at x = 2.

fL@) =+ fi(2)=-2 fL2) # £1(2)

.. The function is not differentiable. There is a corner point at x = 2.
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CALCULUS Differentiability (III)
7.
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—4
li =1 li =1 li = i
lim (@) lim f(z) Jlim (@)= lim f(z)
.". The function is continuous at x = —1.
fL-)=-1  fi(-1)=2 fL(=1) # fi(=1)
.. The function is not differentiable. There is a corner point at x = —1.
8.
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li =1 li =1 li = i
Jim f(x) Jim () Jim f(z) = lim f(z)

.. The function is continuous at z = 0.

fL0)==1 " fi(0)=+00  f2(0) # f1(0)

.. The function is not differentiable. There is a corner point at = = 0.
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CALCULUS Differentiability (III)
9.

lim f(z)=1 liI?+ flx)=1 lim f(z)= lim f(x)

T—1— z—1- z—1+

.. The function is continuous at x = 1.

ff=-1 fil)=-c0  f(1)# (1)

.. The function is not differentiable. There is a corner point at x = 1.

10.
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li =0 li =0 li = 1l
lim (@) lim f(z) im ()= lim f(z)
.. The function is continuous at x = —1.
fi(-1)=—-00  fi(-1)=-00
.. The function is not differentiable. There is an infinite slope point z = —1.
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